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PROBLEM LABORATORY STIMULATES GREATER
CREATIVE WORK

Prof. A. A. Vorob'ev, G. A. Andreyev,
and S. M. Kirov

The problem laboratories founded in 1957 have now become mature
scientific collectives, the work of which has given its first—and at
times no small——results. We may already speak of the serious influence
of the activity in these laboratories on the work of the higher
educational institutions where they have been founded. This influence
is a most beneficent one: the sclentiflc activity of departments 1is
developing broadly, the efforts of scholars are being concentrated on
the solution of current national economic problems, and the laboratories
are also exerting a noticeable effect on perfecting the instructional
work of the departments.

In this respect the broad development of the sclentific activity
of a number of departments in the S. M. Kirov Polytechnical Institute
in Tomsk after the creation there of a problem laboratory in electronics,
dielectrics, and semiconductors (ED and S) is significant.

Organized in 1957 with the departments of physics, high tension
technology, electrical insulation, and cable technology as a foundation,
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the laboratory united in a general plan the work of thirty-two scienti-
fic workers in these departments. Results came rather quickly.

If, for example, before the organization of the problem lab
almost no scientific work was carried on in the physics department;
during the three years since the foundation of the lab the workers
in this department prepared for finals two doctoral and six candidate
dissertations, and published more than a hundred articles.

One feature of the laboratory is not its spatial unity (the re-
search is carried on in the teaching areas and on the equipment of the
departments) , but the unified scientific direction of the work. Right
now seventy-three of the institute's sclentific workers are doing
research in the laboratory, among them three doctors of sclence, six-
teen candidates in sclence, and twenty-one graduate students.

The laboratory coﬁgists of a number of divisions, each of which
18 occupied@ with some topic in the two problems to be worked out:
physicochemical properties, strength, and failure of dlelectrics and
semiconductors; creation of radio engineering circuits on semi-conductor
gear.

In the divisions of the laboratory electrical, physical, mechani-
cal, and chemical properties of single crystals of alkali-halide salts,
their solid solutions, and oxides of metals of the second group in the
periodic table of Mendeleyev were studied; and a great deal of experi-
mental data was obtained. We have been successful, for example, 1in
drawing important theoretical and practical conclusions as to the connec-
tion of electrical, mechanical, and other characteristics of the
simplest dielectrics with the energy of thelr crystal lattice, which
created a theoretical basis for the development of dielectrics with

preassigned properties.
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In the division of physicochemical properties of dlelectrics
the mechanism of contact layer formation in dielectrics and semi-
conductors is being studled.

Extensive data on the conditions and causes of candoluminescence
in industrial crystal phosphors under the action of flame were collected
by reader V. A. Sokolov and became the foundation of his recently
defended doctoral dissertation.

The high-voltage division (chief, I. I. Kalyatskly, candidate
in technical sciences) attained no small success. Here was investi-
gated the electrical strength of lonic s0lid dielectrics in a wide
temperature range in direct and pulsed voltages. It was discovered
that in pulses of short duration the discharge in a solid dielectric
is similar to the development of discharge in gas. Studying the lag
time and speed of discharge in solild dielectrics when acted upon by
pulses, workers in the department ascertalned that the average dis-
charge veloclity increases when the point 1s of positive polarity, when
témperature decreases, and when the energles of the crystal lattice
of the dielectrics increase. The results of work on these topics
are presented in the candidate dissertations of G. A. Andreyev, A. F.
Astafurov, and V. D. Kuchin, defended in 1958.

In the high-voltage division under the direction of iuader V. S.
Dmitrevskiy and the senior instructor of the department of mine con-
struction M. F. Pisartsev the electrophysical properties of electrically
insulating concretes were investigated.

The high-voltage division 1s participating in the creation of the
new high-voltage teaching and research laboratory, the largest in
Siberia. 1Its high-voltage room is already equipped with experimental
transformers of 200 and 350 kv, pulse generators of 3 and 1 million v
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and 600 kv, and an electric crane. In the open experimental area a
cascade of transformers of 1 million v and a gantry have been set up;
and the construction of a unique pulse generator of the tower type
of 5 million v and of an electrostatic generator of 2.5 million v has
been started. When construction is completed the laboratory will have
a complex of experimental high-voltage installations on which industrial
high-voltage units and designs of the voltage type up to the 200 kv will
be preventively tested; besides that, research work studying the
properties and behavior of insulation will be extensively developed.

In the division of millimicrosecond technology (chief, G. A.

. Vorob'ev, candidate in technical sclences) the volt-second characteris-

5
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tics of different dielectrics are studied. It has been found out that
in pulses with discharge intervals of the same electrical strength
puncture of dielectrics takes place in the following order: solld
dlelectric——-gas——1iquid dielectric. It is very important to take this
into consideration in the selection and coordination of insulation in
practical high-voltage installations. Right now the collective of the
section 1is continuing its study of these questions; the breakdown
processes of s80lid dielectrics in a liquid medium are being investigated.

There are also being developed circuits and devices to get and
record on photographic film ultrashort voltage pulses and the con-
struction of a high-speed discharger to protect high-voltage apparatus
from excess voltage. Division workers K. K. Sonchik and M. A. Mel'nikov
have used the results of thelir work in the laboratory as the basis of
candidate dissertations which have already been defended; and graduate
students A. T. Chepikov, G. A. Mesyats, and V. A. Kostrygin have used
the same for thel r articles.

The work which has been carried on by reader I. A. Suslov, the

4.

i TR et 6 F O+ Coe Ceman



E

.
%
&
H
L
4
o,
b

e

“

P

creation of methods for sizing video amplifiers and constructing
miniature television cameras of semiconductor devices, 1s interesting.

The methods worked out by graduate student I. N. Pustynskiy of
calculating low-frequency corrections in video amplifiers of semi-
conductor triodes were verified experimentally and gave positive results.
Since 1958 the section has undertaken the development of miniaturized
industrial television cameras for long-range observation at the request
of industrial plants. Right now one unit has already been turned over
for operation.

The theoretical and experimental work of the laboratory 1is re-
flected in 206 articles published in scientific Journals by laboratory
workers and in six published books. Twelve books and seventy-six
articles are at present 1n press.

After the laboratory had been functioning for three years its
workers had glven elghty-seven reports and communications at conferences.
Seven of the lab workers are working on the provisional commission on
electric insulating materials under the State Scientific-Technological
Committee of the Council of Ministers of the USSR.

The laboratory has established contact with many large scientific
establishments of the country and also with two foreign polytechnical
institutes—"Ch'ing-Hua" (Chinese People's Republic) and Jassy (Romania).

The sclientific work of the ED and S Laboratory harmonizes with
the institute's task~~training highly qualified teachers and engineers.
One doctoral and eleven candidate dissertations on laboratory subjects
have already been defended; the putting of eight candidate and three
doctoral dissertations into officlal form is being completed.

Creation of the laboratory made it possible to carry on complex
investigations in the institute.
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Three instructors and five graduate students, for example,
are studying the processes which go on in the second stage of puncture
in solid dielectrics; and workers in the departments of electric
insulation and cable technology under the direction of Prof. Ye. K.
Zavadovskaya are studying the influence of imperfection in crystals
on their electrical properties.

The need for comprehensively investigating the properties of
semiconducting materials led to the creation in 1959 of a new chemical
section, the head of which became Reader V. V. Boldyrev.

The sclentific activity of the large collective of institute
instructors has now been given a distinctly expressed direction. As
a result the quality of instruction and scientific research has
noticeably increased. In this regard the pooling of experlence in
teaching and research has gliven much in the continuously active
scientific seminar on the physics of dielectrics.

The funds designated for the organization of the ED and S Labora-
tory have enabled us to reinforce the departments with new and modern
equipment.

Many new and efficient units, which are also used in teaching,
have put in an appearance. Among them are an electronic microscope,

a set of X-ray units, spectrophotometers, spectrometers, and a thermo-
camera.

The wide re.earch front on the same problem has enabled us to
distribute the equipment correctly among the lab sections and to create
groups of workers familiar with it. Research now goes on much more
rapidly than before on a completely scientific level and the methods
of experimentation are more carefully elaborated. In the division of
millimicrosecond technology, for example, high-voltage single-pulse
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generators of amplitude to 40 kv and duration to 3.2:10 ° seconds

have been developed. Oscillographs have been constructed, among them
; ones with two tubes for observing and recording on film of ultrashort
pulses with a duration of up to 10 !© seconds. The theoretical and
practical value of these operations has been repeatedly noticed in

conferences on the physics of dlelectrics.
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Students in the upper courses of the institute have afforded

A B

considerable aid to the laboratory. A hundred and five students partici-
pated in complex experimental and assembly-and-tuning operations along
with the instructors. Students of the department of electric energy

. ascertained the feasibllity of using concrete as a dlelectric in high-~

voltage technology. The realization of this idea permitted a 200-300
thousand ruble saving in the construction of a 22-meter insulation
tower for the 5 million v pulse generator set up in the laboratory.

Students alded in the assembly of the new high-voltage laboratory for
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instruction in the department of high tension technology.
The organization of the laboratory made possible considerable
strengthening of the institute's relations with Siberian plants. A

number of works are now golng on according to agreements made with them.
At present laboratory workers are in charge of organizing electro-
insulation and luminescence laboratories for the Tomsk Council of
National Economy.

All the activity of the laboratory is now based on the Party's
decisions to accelerate engineering progress. All laboratory sections
are directing their efforts toward more rapid and higher-quality
fulfillment of the projected operations.

FTD-TT-62-955/1+4 -7




DISTRIBUTION LIST

BPARTMENT OF DEFENSE Wr. Copies * IIAJOR AIR COMMANDS Nr. Copies
AFSC

SCFTR 1

. ASTIA 25

HEADQUARTERS USAF TD=Bla 5

TD=Blb 3

APCIZR3D2 1 AEDC (ABY) 1

coor 230 (4RB) 1 SSD (SSF) 2

: APGC (PGF) 1

¢ ESD (ESY) 1

§ - RADC (RAY) 1

3 OTHER AGENCIES AFSWC (SWF 1

3 AFMTC (MTW 1
{ CIA 1
RETA 6
R ATD 2
; 07 2
: A5 2
PiS 1
KASA 1
RAND 1




